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System Comprising an Automotive Fuse and an Analog/Digital 

Converter 

The invention relates to a system comprising an automotive fuse and an 
analog/digital converter. 

Background of the Invention 
DE 299 11 177 Ul discloses a system with a measurement interface which 
detects and digitizes analog signals. This measurement interface is connected to a data 
bus which transmits the digitized measured values to other function units. The 
measurement interface for this purpose measures for example a time-variable voltage or 
time-variable current. This analog measurement signal or a signal proportional to it is 
then digitized by way of an analog/digital converter (A/D converter). 

But in this connection the disadvantage is that special measurement devices, 
especially measuring shunts, which otherwise have no other functions, are required for 
this purpose. This measurement device and also the measurement interface require space. 

Furthermore, systems are known which detect ;the voltage drop on a measuring 
shunt which also performs the function of a fuse. This analog measurement signal is 
amplified and then relayed to a central measurement system by way of a long signal line. 



The disadvantage in this system is that as a result of incident electromagnetic 
radiation onto long signal lines and/or the use of additional amplifiers the measurements 
become inaccurate or adversely affect the fuse function of the automotive fuse, when it 
is used as a measuring shunt. Moreover these systems are very complex with respect 
to wiring, since each measurement point must be wired separately. Since the known 
central measurement systems assume larger dimensions, there is no mobility or it is 
greatly limited, i.e., these systems are only suited to laboratory structures. 

The object of the invention is to devise a system with an automotive fuse and an 
A/D converter with which on the one hand accurate measurements for relay to a data bus 
system can be achieved without influencing the fuse function for which a wire or a sheet is 
destroyed at overly high loading. 

Summary of the Invention 
This object is achieved in that an A/D converter is connected directly at its input to 
the automotive fuse, said converter digitizing the analog measurement value measured here 
immediately and on site and then making available this digital value for further processing. 

The advantage of this configuration consists in that this system works without 
error, delivers exact measured values, is for the most part invulnerable to electromagnetic 
radiation and can be built to save space. The digital value determined with precision from the 
analog measured value can be transmitted error-free even over greater distances, for example with 
a bus cable. 

Advantageous developments arise from the dependent claims. In this context it is 
especially advantageous if the automotive fuse and the A/D converter are located in a 
common housing and this housing is a standard automotive fuse housing. Other advantages 
accrue when a processor receives the digitized measured value from the AID converter, its 
being advantageous when this processor is likewise located in the vicinity in the same housing 



1 



as the automotive fuse and the A/D converter. Here it is advantageous that a temperature sensor 
for determining the ambient temperature is located on the automotive fuse used as a measuring 
shunt in the immediate vicinity, and optionally in the same housing as the automotive fuse, in 
order to be able to subject the analog or digitized measured value to temperature compensation. 

Brief Description of the Drawings 
FIG. 1 shows a bus system with several systems as claimed in the invention 

FIG. 2 shows a system with an automotive fuse and an A/D converter for 
digitizing measured values 

FI G . 3 shows a board with a system for digitizing of measured values 

FIG. 4 shows housing shapes for systems for digitizing the measured values with integrated 
automotive fuse. 

Detailed Description of the Preferred Embodiments of the Invention 
FIG. 1 shows several systems 1 as claimed in the invention which are connected to a bus 
system 2. The systems 1 which consist at least of one automotive fuse and an A/D 
converter are connected to the data bus 2. The systems 1 are in contact with control 
devices, circuits, function units, or similar devices which must be protected against 
overly high electrical loads via an automotive fuse. These devices produce signals which 
must be made available to the vehicle electronics for further processing. These signals must 
be measured and checked. In this connection, checking means that the signal level cannot cause 
damage. For this reason, as described later, an automotive fuse is needed. The system 1 
digitizes the measured signal value and conditions it such that it can be sent by way of the 
data bus 2 for further processing. Likewise the data bus 2 supplies the systems 1 with the 
required voltage which can be tapped on a two-wire bus system. Furthermore, on the data 
bus 2 there is the level converter with the power supply 3 which in turn supplies the bus line 2 
with power and which converts the digitized signals resulting from the determined 
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measured values again and sends them to a master unit 4. This master unit 4 can be for 
example a personal computer (PC) or a personal digital assistant (PDA) which acquires 
the different signals, further processes them, and optionally based on the consequent results 
sends commands to the bus line for relay to the corresponding control devices, function 
units, or similar devices. 

FIG. 2 shows one embodiment for a system with an automotive fuse and an A/D 
converter for digitizing of measured values. The system 1 consists of an automotive fuse 5 
which is available for example in a 5 A, 10A, 20A, or 30 A version. This fuse 5 consists 
essentially of a conductor sheet or conductor wire which is melted or in some other way 
destroyed if an overly large current flows via it. In the immediately vicinity of the fuse 5 is the 
A/D converter 6. The A/D converter 6 is a 24 bit converter which has a LSB value of 70 nV 
(LSB = least significant bit). The input 7 of the A/D converter 6 is connected to the 
automotive fuse 5. This means that the measured value to be digitized is tapped on the fuse 5. 
The fuse 5 and the input 7 of the A/D converter 6 form the analog part 1 1 of the system 1. 
The analog measured value which is measured on the fuse 5 in the embodiment is the 
voltage on the fuse . resulting in a flowing current or an analog voltage in a measurement 
without a fuse. 

Furthermore, the A/D converter 6 is connected to a voltage unit 12 which makes 
available both the supply voltage and also the reference voltage for the A/D converter 6. In the 
embodiment the reference voltage is 1 .2 V and the supply voltage is 5 V. In the A/D 
converter 6 the analog measured value is converted into a digital value; this digital value can 
be read out at the output 8 of the A/D converter 6. In the embodiment the A/D converter 6 is 
in contact with a processor 9, this processor 9 further processing the digital output value 8 of 
the A/D converter 6. This processor 9 is also connected to a temperature sensor 10 which 
determines the ambient temperature in the vicinity of the fuse 5. In the processor 9 temperature 
compensation takes place together with the determined temperature value. The available digital 
measured value of the converted analog value is evaluated by the processor 9 which is located 
in the immediate vicinity of the A/D converter 6 and if necessary is sent to a computer 4 via the bus 
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system 2. At the same time, the temperature of the fuse 5 which is used for temperature compensation 
of the measured value is detected. The processor 9 in this embodiment assumes control of the A/D 
converter 6, computation of the current impressed via the voltage drop of the original fuse 
wire, and command-controlled communication and data transfer to the computer 4. The 
control of the A/D converter 6 includes read-out of data and adjustment of parameters of the A/D 
converter of this module. The computation includes conversion of the A/D value from the 
converter into a temperature-compensated current value. In this connection the measured 
temperature is used for temperature compensation of the A/D measured value. This takes 
place using a temperature-current characteristic field which is located for example in the 
nonvolatile storage of the processor 9. Data transfer to the computer is controlled by commands. The 
current can be synchronously measured, i.e., all fuses receive the command to measure and 
begin simultaneously with the measurement. Afterwards, the subscribers 1 on the bus 2 are 
read out in succession by the computer 4. Furthermore, in this embodiment there is electrical 
isolation 13 in the system 1. The electrical isolation 13 has an optical coupler 15 which sends 
the output signal from the processor 9 to the data bus 2, complete electrical decoupling from the 
fuse wire taking place. Furthermore, the electrical isolation 13 has a direct current-direct 
current converter (DC-DC converter) 14 which supplies the voltage unit 12 with power. The 
supply unit of the voltage unit 12 also supplies the processor 9 with power. 

FIG. 3 shows a board with a system as shown in FIG. 2. In this embodiment the top of the 
board 17, which together with the bottom contains the complete system 1, is shown. Here, on 
the top are the conventional original automotive fuse 5, the A/D converter chip 6, die processor 
9, the optical coupler 15 for electrical isolation of the bus system, and the plug 1 8 for linkage to the 
power supply and the serial bus system. With this system, very high measurement accuracy 
which had not been achieved with conventional measurement systems in the past can be 
attained. This structure can have for example the following technical data. Therefore this board 
can furthermore be used as a normal fuse and also fits into the fuse compartment for an 
automotive fuse in the vehicle. The technical data for this structure are the following, for 
example: 
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Measurement range, current: This corresponds to the inserted fuse of type 5 A, I OA, 

20A, or 30A. The total current can be measured. 



Measurement range, voltage: 



+/- 60 volt (for measurement of an analog voltage without 
Si wire) 



Measurement range, temperature: -40°C to + 80°C 



Accuracy: 



Measurement method: 



+/- 100 \xA, noise approx. +/- 50 |iA 

Original fuse wire as measuring shunt, digitization on the 
A/D converter and computation in the computer part 
directly on the fuse 



Decoupling: 



Complete decoupling of the vehicle by a direct current- 
direct current voltage supply and optically-decoupled 
signal lines 



Number of measurement sites: Up to 200 



Output measurement values: 



Measured current, temperature on fuse 



Measurement cycle: 



Temperature range: 



Synchronous measurement, asynchronous data 
transmission, 100 measurement points are read out per 
second (fast measuring), one individual measurement 
with individual interrogation lasts approx. 200 ms 

-40°C to 80°C (application conditions) 
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Size of measurement strip: 



approx. 14 mm x 30 mm 



Bus system: 



2-wire, serial 



Interface: 



RS232C 



System configuration: 



25, 50, or 100 measurement points, heterogeneous 
system with current, voltage and temperature 
measurement points on the same bus. 



With this structure it is possible to convert an analog measured value into a digital 
value and to digitally send this value for example via a bus system to other units, for 
example control devices, without transmission being faulty. 

FIG. 4 shows different housing shapes for this system. The housings 16 correspond 
in dimensions to those of conventional automotive fuses. But inside they have at least one 
A/D converter 6 or even a board 17, as is shown in FIG. 3. This system can be positioned in 
a space-saving design at the same location at which the automotive fuse alone had been 
positioned previously. This yields a space-saving and economical structure. 

With this measurement system it is possible to acquire measured values about the original 
commercial fuses located in the vehicle in operation without major wiring costs and with very 
high precision. The measured values are detected in analog form. Immediately afterwards the 
analog measured value is digitized and only then further processed. 

This system can be used on a mobile basis and can remain in the vehicle 
without influencing the original fuse function of the automotive fuse. 

This fuse module is especially advantageous in test vehicles which can remain there 
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during the entire trial lifetime. But these systems can also be used for mass production vehicles. 
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